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Introduction

In the last few decades, sci-
ence has accumulated a con-
siderable lote of knowledge
on the use of plant resources
in tropical forests, despite a
lack of information about
their general use patterns,
which limits our ability to
make predictions in terms of
their sustainable use or con-
servation. Is the data presently
available sufficient to yield
reasonable conclusions on use
patterns? Perhaps this prob-
lem will stimulate the system-
atization of the available in-
formation and help identify
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patterns and develop theories
to interpret and explain some
of the observed phenomena.

Several ethnobotanical stud-
ies have emphasized evaluat-
ing the degree of importance
of plant resources for a given
community and have pro-
posed techniques to that end
(Phillips, 1996; Silva and Al-
buquerque, 2004). Phillips and
Gentry (1993a, b) put forward
the use value to test ethnobo-
tanical hypotheses, a quantita-
tive technique based on infor-
mant consensus. An interest-
ing hypothesis brought up by
these authors is linked to re-
source availability and its lo-

cal relative importance. Does
a plant’s availability in nature
tend to make it more cultur-
ally important? This question
derives from a variant of the
ecologic apparency hypoth-
esis, also known as the eco-
logic transparency hypothesis,
or evidence hypothesis. This
hypothesis, developed from
discussions concerning her-
bivory, postulates that some
plants are more easily found
by herbivores (‘apparent’
plants), while others are not
(‘non-apparent’), and dis-
cusses how plant defenses
against herbivory distribute
themselves ecologically

(Feeny, 1976, Rhoades and
Cates, 1976). The hypothesis
has been tested already in
several locations, with differ-
ent focuses and methodologi-
cal efforts. In this paper we
will try to summarize how a
plant’s visibility can affect its
local use, and the implications
in terms of tropical resource
conservation.

The Apparency Hypothesis

This hypothesis was devel-
oped in the 1970’s through
the work of Rhoades and
Cates (1976) and of Feeny
(1976). These authors hypoth-
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RESUMO

Etnobotânicos geralmente têm assumido que o aumento na
abundância de um táxon levará ao aumento na sua importância
relativa local. Essa idéia, baseada numa predição simples da
hipótese da aparência, preconiza que as pessoas tendem a usar
as plantas que encontram com mais facilidade. Desde as publi-
cações da década de 90, evidências de campo mostram uma re-
lação freqüentemente positiva entre os parâmetros estruturais de

esized that plants that are ‘ap-
parent’ (visible) would be
more susceptible to potential
foraging animals. As such,
plants could be classified into
two basic groups: ‘apparent’,
and ‘non-apparent’. ‘Apparent’
plants are usually perennial
woody plants or those that are
normally dominant in the eco-
system; while the ‘non-appar-
ent’ plants would be repre-
sented by the herbaceous spe-
cies (principally small plants)
with a short life cycle, as
well as those present in the
early stages of ecological
succession. This hypothesis
can be examined through
both ecological and chemical
approaches. The ecological
aspects involve the facility
with which herbivores find
the plants, and the chemical
aspects deal with the ener-
getic costs involved in plant
defenses. Chemical defenses
can involve quantitative or
qualitative investments. It is
presumed that ‘non-apparent’
plants will invest in low-mo-
lecular weight compounds
that are highly bioactive
(qualitative defense), such as
alkaloids, which would be
produced in relatively low
concentrations (Stepp, 2004;
Almeida et al., 2005).

In the transposition of this
hypothesis to the realm of
ethnobotany it is assumed
that people take the role of
foragers and demonstrate

much the same behavior as
herbivores. On the one hand,
the most important plants to
a particular culture would be
the most ‘apparent’ ones
from an ecological point of
view. On the other hand, and
considering principally the
category of medicinal plants,
the fact that short life-cycle
plants predominate within
the reper toire of a large
number of societies would
seem to indicate that these
people are mostly attracted to
plants that contain strongly
bioactive compounds (see
Stepp and Moerman, 2001;
Stepp, 2004).

One of the first tests of the
ecological apparency hypoth-
esis as applied to ethnobo-

use-value as a measure of the
relative importance of a
plant. This technique is based
on the number of uses attrib-
uted to a plant by the totality
of informants (Phillips, 1996;
Silva and Albuquerque,
2004), and therefore required
a relatively large number of
interviews. In using this tech-
nique, the researcher assumes
that a plant is important
based entirely on its total
number of uses. As such,
plants that are infrequently
mentioned will be considered
as less valued. This tech-
nique, however, does not dis-
tinguish between ‘real use’
and ‘knowledge’, or ‘real
use’ and ‘cognitive use’, as
pointed out by Torre-Cuadros

uma comunidade vegetal e as formas de aproveitamento de seus
recursos por comunidades locais. Todavia, há evidências consis-
tentes de que essas relações podem variar ou não existirem.
Discute-se a importância de testar a hipótese da aparência nas
regiões tropicais para orientar estratégias de manejo, conserva-
ção e bioprospecção.

and Islebe (2003), as a plant
may be frequently cited but
little used. Lucena (2005),
for example, reported that
Schinopsis brasiliensis
Engler,  a plant from the
semiarid region of northeast-
ern Brazil, had the third
highest use-value in their
survey, although the plant
was no longer actively being
used.

Also, this technique does
not consider the ‘cultural
significance’ of a plant, its
frequency of use or exploita-
tion, nor the conduct of the
local people in relation to
that resource. Prance et al.
(1987) and Turner (1988)
had proposed other measures
of relative importance, clas-
sified within a group called
‘subjective allocation’
(Phillips, 1996). These mea-
sures were widely criticized
due to the fact that the rela-
tive importance of a plant
would depend, basically, on
the vision of the researcher,
often ignoring the conduct
and opinion of the infor-
mant. A technique developed
by Turner (1988) and called
the ‘cultural significance in-
dex’, incorporated elements
that were extremely impor-
tant for determining if  a
plant was valuable for a
given population, such as
use-frequency, management
of that resource, and current
use. In spite of severe criti-

RESUMEN

Los Etnobotánicos generalmente asumen que un aumento en
la abundancia de una planta  implica en aumento de su
importancia relativa local. Esta idea, basada en una predicción
simple de la hipótesis de la apariencia, sugiere que las personas
tenderán a usar plantas que son fáciles de encontrar. Desde que
esta predicción se formuló en los años 90, investigadores del
campo han demostrado a menudo las relaciones (frecuentemente

positivas) entre los parámetros estructurales de una comunidad de
plantas y la manera en que las comunidades locales usan estos
recursos; pero no hay ninguna evidencia consistente  para afirmar
que estas relaciones son  constantes. Se discute la importancia de
examinar la hipótesis de la apariencia en las regiones tropicales
por lo que se refiere a la  conservación, y estrategias del
investigación del potencial farmacológico de plantas medicinales.

Figure 1. A representation of the Phillips/
Gentry’s ideas: increasing species
‘apparency’ (abundance, for example) in-
creases their relative importance (mea-
sured by use value technique). This
model assumes that more important spe-
cies suffer high local exploitation.

tanical questions was
undertaken by
Phillips and Gentry
(1993a, b). It was
based on a simple
prediction that related
use to abundance:
easily found plants
would offer more
possibilities for local
populations to experi-
ment with their uses,
thus having a greater
probability of being
introduced into the
local culture (Phillips
and Gentry, 1993a)
and having its uses
perpetuated by folk
knowledge (Figure 1).
The authors proposed
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cism, some researchers
(Stoffle et al., 1990; Silva et
al., 2005) have attempted to
improve this index; they
have proposed changes in
the index that they suggest
will make it more objective,
not only adding elements of
consensus among the infor-
mants, but also associating
variables such as manage-
ment, preference, and use-
frequency. The idea of cul-
tural  importance, for in-
stance, associated with per-
ceived attributes (perceptual
salience) of a given plant by
the people is related to stud-
ies of folk-classification
(Berlin, 1972, 1973; Berlin
et al . ,  1966, 1968, 1973;
Hunn, 1975, 1976, 1982;
Brown, 1977; Dougherty,
1978; Carrington, 1983). In
this sense,  these authors
have pointed out the impor-
tance of ‘perception’ of a re-
source and its ‘salience’ as
determinate for its cultural
significance.

The apparency hypothesis
has significant methodologi-
cal and theoretical implica-
tions, not only in terms of
its importance for the con-
servation of biodiversity as a
measure of the use and ex-
ploitation of natural re-
sources, but as well in other
areas of ethnobiology. In
this paper, we will comment
the aplication of this hypoth-
esis within the context of
biodiversity and conservation
and the use of medicinal
plants, considering that these
approaches have been used
in the great majority of the
research papers related to
apparency hypothesis. In this
sense, we will not consider
works that only treat these
subjects based on anecdotal
observations.

Expected Increase in a
Plant’s Relative
Importance

Local approaches

Several researchers have
supplied evidence that sup-
ports Phillips and Gentry’s
(1993a) ecological apparency
hypothesis. Galeano (2000)

demonstrated that the use
value of certain plant fami-
lies and species in Colombia
is directly related to their
abundance, and therefore
concluded that species and
families with high use val-
ues (as opposed to abun-
dance) may gradually be
eliminated through predatory
collection. Relationships be-
tween taxon use, abundance,
and ecologic importance
have been found for trees in
the Peruvian Amazon
(Phillips and Gentry, 1993a,
b), and for lianas of the Ec-
uadorian Amazon (Paz y
Minõ et al., 1991). Results
from other studies, although
not testing specific predic-
tions, suggest that visibility
is a predictor of the relative
importance of a given taxon
(Mutchnick and McCarthy,
1997; Caniago and Siebert,
1998).

More recent studies have
either found no link between
taxon abundance and relative
importance, or at  best  a
weak, yet significant, rela-
tionship. Torre-Cuadros and
Isbele (2003) working with
the Mayas in Southwestern
Mexico, examined the eco-
logical apparency hypothesis
based on the relationship be-
tween a species cultural im-
portance, as expressed by its
use value, and its availabil-
ity according to the impor-
tance value index. They con-
cluded that this relationship
has two implications: i- “not
all species are used accord-
ing to their availability”, and
ii- “a resource’s real use and
cognitive use can cause
positive and negative im-
pacts for sustainability”. One
way of favoring sustainabil-
ity of plant resources would
be by employing a large
group of dominant species,
allowing resource use ac-
cording to species abun-
dance (Tacher et al., 2002).
It is an efficient conserva-
tionist strategy, for i t  re-
duces risks to species with
lower abundances and that
are relatively rare.

In Brazil, studies under-
taken in the Atlantic Forest
and the Caatinga suggest

that plant visibility did not
completely explain its rela-
tive importance. Cunha and
Albuquerque (2005) verified
that all species found in an
Atlantic Forest fragment in
Northeastern Brazil were lo-
cally recognized as useful.
The relationship between
their visibil i ty (density,
dominance, frequency, and
importance value index) and
their use value was positive,
although weak in relation to
their relative frequency and
importance value index. In
the semiarid areas of North-
eastern Brazil, the findings
of Albuquerque et al. (2005)
and Ferraz (2004) suggest a
weak or nonexistent relation-
ship between use and vis-
ibil i ty.  In fact,  a careful
analysis of each species re-
vealed that many of the
more important species tend
to be the most locally rare
or vulnerable (Albuquerque
et al., 2005).

Previous studies com-
monly employed use value
(as proposed by or modified
from Phillips and Gentry,
1993a, b) as a measure of
relative importance. This in-
dex assumes that a plant’s
importance is reflected in
the number of uses cited by
informants (Silva and Albu-
querque, 2004). However,
caution must be taken in
drawing any conclusions
concerning use pressure, as
a taxon might have many
uses yet the fact be known
by only a few individuals.

In this sense, Lawrence et
al .  (2005) in a study in
Madre de Dios, Peru, pro-
posed that the importance of
a given plant species could
be more strongly related to
its dominance (basal area)
than to its abundance.  As
such, they observed a rela-
tively strong relationship, in
the category of construction
wood, between a species’
use value and its visibility.
However, when the two most
important species in this cat-
egory (Cedrela odorata L.
and Swietenia macrophylla)
were removed, this statistical
relationship became weaker.
A positive relationship be-

tween a species’ visibility
and its use value can result
in negative consequences for
the more apparent species,
as their high use value may
well threaten its abundance,
due to the constant pressure
for domestic or commercial
use. Lawrence et al. (2005)
suggest, however, that a spe-
cies’ use value is not abso-
lute, but may vary from year
to year according to circum-
stantial influences.

Regional approaches

Regional approaches have
rarely been undertaken. Silva
and Albuquerque (2005)
analyzed woody medicinal
plants on a regional scale in
six areas of Caatinga in
Northeastern Brazil. These
authors employed the rela-
tive importance measurement
proposed by Bennett  and
Prance (2000),  which is
based on the number of uses
and therapeutic properties
attributed to a given species.
Their study did not involve
direct consultations with lo-
cal communities, and uses
were recorded using second-
ary data. In general, this im-
portance measurement fol-
lows the same logic as the
use value proposed by
Phillips and Gentry (1993a,
b). The work was based on
compiling floristic invento-
ries and elaborating a data
base, and the popular uses
attributed to each of the spe-
cies, based on a wide biblio-
graphic survey, were investi-
gated.  The authors found
that relative importance is
negatively correlated with
relative density (r= -0.39;
p<0.05) and relative fre-
quency (r= -0.35; p<0.05).
Several species were consid-
ered to be vulnerable by the
authors, as they were very
sought after for their me-
dicinal properties and for
wood uses by different rural
communities in the region.
This type of regional ap-
proach presents a broader
vision of a taxon’s total
availabili ty.  As such, i t
would be interesting to carry
out other regional studies to
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gain a better com-
prehension of the
use patterns of
tropical resource at
greater scales.

Possible Effects of
Apparency on the
Use and Selection
of Medicinal Plants

The growing inter-
est in the use of
plants, especially
species with medici-
nal potential, is
linked to many fac-
tors, such as thera-
peutic efficacy and
low cost. This grow-
ing demand may
nevertheless contrib-
ute to an increase in
deforestation due to
excessive collection
(Hersch-Martínez,
1995). Medicinal
plants are an impor-

suggested the usefulness of
the apparency and resource
availability theories, initially
used in herbivory studies, in
explaining the use and selec-
tion of medicinal plants by
local communities. Analyses
of surveys undertaken in sev-
eral parts of the world have
shown that medicinal plant
lists are dominated by herbs
(Figure 2). According to the
prediction of the apparency
hypothesis, herbs or plants
with short life cycles should
concentrate highly active
compounds (Feeny, 1976;
Coley et al., 1985).

Almeida et al. (2005) car-
ried out a study in a large
semiarid region in Northeast-
ern Brazil in which phy-
tochemical tests were applied
to selected native plants com-
prising the medicinal flora.
The authors’ hypothesis con-
sidered that the most impor-
tant local medicinal species
should be herbs, and that
these herbs should have the
highest percentages of com-
pounds considered to be
strongly bioactive. Table I
summarizes the data obtained.
In this case, the measure of
relative importance suggested
by Bennett and Prance (2000)
was also used. The impor-

tance of each plant
was calculated and
then ascribed to the
categories listed in
the Table. Averages
were compared us-
ing the Kruskal-
Wallis test. The con-
clusion was that a
plant’s relative im-
portance is indepen-
dent of the catego-
ries tested.

The data obtained
in the Caatinga does
not support the pre-
dictions of the hy-
pothesis presented
above, nor does it
follow the general
trends found in
tropical and temper-
ate regions. These
results may be due
in part to the unique
characteristics of
this dry biome
(Almeida et al.,

conclusions have been
reached with different meth-
odologies and theoretical
backgrounds and not all re-
sults are comparable. For ex-
ample, despite the fact that
Voeks (1996) and Albuquer-
que et al. (2005) found that
anthropogenic zones have
greater relative importance in
supplying plant resources,
which supports the ideas pre-
sented previously, the latter
author determined, in a
Caatinga region, that in spite
of the fact that these zones
had a relatively greater num-
ber of medicinal plants,
people preferred to use native
trees. In Voeks’ (1996) study,
the idea of preference be-
comes confounded with that
of supply source, which are
distinct concepts (Albuquer-
que et al., 2005).

Conclusions and Future
Investigations

The data presented here be-
comes especially relevant
when forest resource manage-
ment subsides and conserva-
tion proposals are to be con-
templated, although there is
still much to be discovered
concerning the use-patterns of
tropical forest diversity. Fu-
ture results will depend on
larger methodological efforts,
with quantitative approxima-

TABLE I
KRUSKAL-WALLIS TEST BASED

ON THE RELATIONSHIP BETWEEN RELATIVE
IMPORTANCE AND CHEMICAL COMPOUND CLASSES,

LIFE STRATEGIES, AND HABITS OF MEDICINAL PLANT
SPECIES COLLECTED IN DRY SEASONAL FORESTS

(CAATINGA) IN NORTHEASTERN BRAZIL

Average ±SD Kruskal-Wallis test

Habit H= 3.69, p= 0.158
Herbs 0.59 ±0.31
Bushes 0.96 ±0.55
Trees 0.81 ±0.37

Plant part used H= 0.567, p= 0.451
Leaf 0.85 ±0.50
Stem 0.66 ±0.24

Compound classes H= 0.321, p= 0.956
Phenols 0.78 ±0.42
Tannins 0.86 ±0.49
Alkaloids 0.78 ±0.10
Triterpenes 0.79 ±0.45
Quinones 0.76 ±0.41

Source: Almeida et al., 2005).

Figure 2. Schematic representation of the apparency
hypothesis as applied to use and selection of medici-
nal plants by local people.

tant aspect of traditional
therapy used by local commu-
nities (Sequeira, 1994) and
ethnobotanical studies have
documented the use of me-
dicinal plants in many local
communities. This research
has revealed an impressive
number of species that are
used in a traditional manner
for a great variety of purposes
(Milliken, 1997; Milliken and
Albert, 1997) as well as in
the industrial manufacture of
drugs. Consequently, tropical
forests are considered to be
an important resource bank,
especially for plants of phar-
macologic interest.

Mendelsohn and Balick
(1995) suggested that approxi-
mately 750000 potential ex-
tracts can be obtained from
higher plants from the world’s
tropical forests, giving force
to campaigns seeking to pro-
tect these areas. However,
some data has suggested that
primary forests are not the
most important source of me-
dicinal plants, as studies un-
dertaken in different parts of
the world have found that lo-
cal populations identify more
medicinal plants as coming
from secondary vegetation
and anthropogenic zones.

Stepp and Moerman (2001)

2005). In fact, many studies
have shown that herbaceous
plants stand out in medicinal
floras throughout the world
(Stepp and Moerman, 2001;
Stepp, 2004), with approaches
that validate these ideas
(Voeks, 1996). Even though it
might seem that there are dif-
ferences that indicate the
great relative importance of
herbs, this data must be
treated with caution, as such
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tions. A qualitative approxi-
mation is first necessary to
improve our floristic/ethnobo-
tanical database, to be com-
bined then with qualitative ef-
forts that put forward and
then test new hypotheses.
This implies a discussion
about the instruments em-
ployed and assumptions made,
implicitly or explicitly, to test
these hypotheses. In the
present case, the data col-
lected in dry forests does not
support the ecologic appar-
ency hypothesis, in contrast to
similar investigations under-
taken in humid forests, such
as the work of Galeano
(2000) and Phillips and Gen-
try (1993a, b). These authors
were able to show a positive
relationship between a plant
resource local importance and
its availability in the forest.
The implications would be
extremely interesting if this
turns out to be a pattern, al-
though Phillips and Gentry
(1993a, b) observed: “Are the
most important species more
available because of the
strength of anthropogenic im-
pact, which favor them in
some way? Or are they more
important because they are
more available?”

In this paper various ex-
amples were selected to illus-
trate the need for new hy-
potheses in ethnobotanical re-
search. Nearly all aspects re-
lated to the connection be-
tween human beings and
plants need more in-depth
studies, not only because of
the imperative of expanding
scientific knowledge, but also
for practical problem solving
issues. What differences are
observed in relation to the use
of forest diversity by different
communities? What factors
determine the preferences and
the local selection criteria for
plant use, especially for me-
dicinal ends? How do chemi-
cal, ecological, and cultural
factors influence these pro-
cesses? How does a plant’s
availability in the wild influ-
ence its use?

Answering these questions
would help better delineate
use strategies for natural re-
sources, as well as guide the

efforts of prospecting tropical
biological diversity. To imple-
ment the needed research,
there must first be discussions
about the critical analysis of
the instruments used in data
collection, as well as efforts
for at least minimal method-
ological standardization. For
example: What are the real
limitations of use value as a
measure of relative impor-
tance in terms of the objec-
tives put forth here? Does the
fact that a given plant has
many known uses necessarily
imply more use pressure on
that species?

The techniques proposed
by Phillips and Gentry
(1993a, b) to determine use
values limit its effectiveness
in evaluating the exploitation
of natural resources and the
pressure these resources may
suffer from harvesting. In
spite of these obvious limita-
tions, no formal studies have
yet been undertaken that
critically examine the useful-
ness of this approach. In
truth, the technique seems
only to indicate that there
exists a relationship between
the “apparency’ of a resource
and its spectrum of uses, and
the number of people who
mention it; but it is not pos-
sible to speculate on the
resource’s real use. Even
though the technique allows
objectivity and repeatability
for comparative purposes, it
must be remembered that the
use and exploitation of any
resource takes place within
specific cultural contexts.
Thus, considering the impor-
tance of testing the appar-
ency hypothesis in terms of
the conservation of biodiver-
sity, we suggest that future
studies: a) evaluate relative
importance using different
techniques and different prin-
cipals with the goal of better
defining which aspects of
‘apparency’ influence the use
and knowledge of natural re-
sources; b) confront the in-
formation obtained with these
techniques with field data
about the real use and ex-
ploitation of natural re-
sources; c) examine ‘appar-
ency’ by other parameters of

availability (density,  fre-
quency, etc.) considering the
totality of species used as
well as their individual use
categories (medicinal plants,
food resources, etc.). Using
these methods, it should be
possible to compile more in-
formation concerning vari-
ables that would minimize
the ‘apparency’ effect on the
importance of a given re-
source.
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